Liquid chromatography-tandem mass spectrometry method for estimation of a panel of lysophosphatidylcholines in dried blood spots for screening of X-linked adrenoleukodystrophy.
Elevated C26:0-lysophosphatidylcholine (LPC) is used as a biomarker to screen newborns for X-linked adrenoleukodystrophy (X-ALD), an inherited peroxisomal disorder. Our aim was to develop a liquid chromatography-tandem mass spectrometry (LC-MS/MS)-based assay for estimating a panel of LPCs (C20:0, C22:0, C24:0 and C26:0) from dried blood spots (DBS) and to evaluate its sensitivity and specificity for identification of X-ALD in clinically suspected cases. LPCs (C20:0 - C26:0) were extracted from 3.2 mm DBS, spiked with an isotopically labelled internal standard (C26:0-d4-LPC) in a 96-well plate, and measured by LC-MS/MS in electrospray ionization positive, multiple reaction monitoring mode. The sensitivity and specificity of the method was evaluated in 21 patients diagnosed with X-ALD and 375 healthy controls. Elevated C26:0 and C24:0-LPCs were 100% sensitive and specific for identification of X-ALD. The sensitivity and specificity of elevated C26:0/C20:0, C26/C22:0, C24:0/C20:0 and C24/C22:0-LPCs were > 80% and 70%, respectively. The LC-MS/MS method for estimating LPCs in DBS can be used to identify X-ALD in clinically suspected patients. Further large-scale studies to determine the pre-analytical variables and to define age- and gender-specific reference ranges in various ethnic groups are warranted before introducing this method for high-risk screening in India.